Nutritional mismatch in postnatal life of low birth weight rat offspring leads to increased phosphorylation of hepatic eukaryotic initiation factor 2 α in adulthood.
Epidemiological studies have established that low birth weight offspring, when faced with a nutritional mismatch in postnatal life, have an increased risk of developing the metabolic syndrome. Our laboratory and others have demonstrated that maternal protein restriction (MPR) leads to high cholesterol and insulin resistance in the offspring due to impaired liver function, though the underlying molecular mechanisms remain elusive. Recent in vitro studies have associated decreased phosphorylation of Akt1 (Serine 473), a marker of insulin sensitivity, with increased phosphorylation of eukaryotic initiation factor (eIF)-2α (Serine 51), a key regulator of protein translation attenuation. The main aim of the study was to determine whether nutritional mismatch in MPR offspring leads to elevated phospho-eIF2α (Ser51) levels in the liver. To investigate if this occurs long-term in MPR offspring, pregnant Wistar rats were fed a control (20%) protein diet (control) or a low (8%) protein diet during pregnancy and postnatal life (LP1), or during pregnancy and lactation (LP2). At postnatal day 130, LP2 offspring exhibited increases in hepatic phosphorylation of eIF2α (Ser51) concomitant with decreases in the phosphorylation of Akt1 (Ser473), while LP1 offspring exhibited the converse relationship. Interestingly, in embryonic day 19 livers derived from control or MPR pregnancy, no changes in eIF2α (Ser51) or Ak1 (Ser473) phosphorylation were observed. Collectively, our data provide robust evidence that phosphorylation of eIF2α (Ser51) is inversely correlated with phosphorylated Akt1 (Ser473) in vivo. Moreover, this study demonstrates that this inverse relationship is adversely influenced in these MPR offspring by a mismatch in the postnatal nutritional environment.